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The goal of the current study was to examine whether differential neural attentional capture and evaluative
responses for out-group homosexual relative to in-group heterosexual targets occur during social categorization.
To this end, 36 heterosexual participants were presented with pictures of heterosexual and homosexual couples in
a picture-viewing task that was designed to assess implicit levels of discomfort toward homosexuality and explicit
©
©
evaluations of pleasantness toward©the images. Neural activity in the form of EEG was recorded during the
presentation of the pictures, and event-related potentials©resulting from these stimuli were examined. Participants
also completed questionnaires that assessed the degree to which they socialized with gays and lesbians. Results
demonstrated that relative to straight couples, larger P2 amplitude was observed©in gay but not in lesbian couples.
However, both gay and lesbian couples yielded a larger©late positive potential than straight couples. Moreover, the
degree to which participants differentially directed early neural attention to out-group lesbian versus in-group
straight couples was related to their familiarity with homosexual individuals. This work, which provides an initial
understanding of the neural underpinnings of attention toward homosexual couples, suggests that differences in the
©
processing of sexual orientation can occur as early as 200 ms and may be moderated by familiarity.
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In the last two decades, evaluations of sexual minorities
have become more positive (Steffens & Wagner, 2004),
with increasing opposition to discrimination on the
basis of sexual orientation (e.g., Sherrill & Yang,
2000; Yang, 1997). While on one hand these trends
may represent a meaningful shift in public attitudes, on
the other they may represent tendencies to respond in a
socially desirable manner. Heated political debates continue to arise over issues such as gay marriage, with
many Americans still holding negative views about
legalizing marriage between same-sex couples.
Historically, similar discrepancies between increasingly tolerant self-reported attitudes and ongoing disparities in people’s daily experiences have been
observed for issues affecting people of color and
women. These differences may stem from participants’
unwillingness to report their true attitudes because of

their sensitivity to societal norms of equality (Dovidio
& Gaertner, 2000; McConahay, 1986).
Because of problems with relying on self-reported
©
measures of attitudes, studies of the perception of
social groups have moved toward using implicit mea©
sures such as the Implicit Association Test
(Greenwald, McGhee, & Schwartz, 1998) to investi©
gate attitudes toward gays and lesbians. Studies have
©
demonstrated that heterosexual participants generally
hold more negative implicit attitudes toward homosexuals than heterosexuals when social groups are
labeled (i.e., “heterosexual”, “homosexual”, or “gay
©
males/lesbians”) and when pictures of gay and straight
couples are used (Banse, Seise, & Zerbes, 2001;
Dasgupta & Rivera, 2006; Gabriel, Banse, & Hug,
2007; Inbar, Pizarro, Knobe, & Bloom, 2009;
Rowatt et al., 2006).
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Implicit prejudices and stereotypes are the result of
social categorization, which occurs when people are
thought of as members of a particular social group rather
than as individuals (Macrae, Milne, & Bodenhausen,
1994). Research examining social categorization has
focused mainly on race, demonstrating that racial categorization often occurs within a few hundred milliseconds (e.g., Dickter & Bartholow, 2007; Giner-Sorolla,
García, & Bargh, 1999; Ito & Urland, 2003, 2005) of
viewing a face. Because social categorization automatically activates learned stereotypes and implicit associations, it may lead perceivers to ascribe stereotypic traits
to social group members (Brewer, 1988; Darley &
Gross, 1983; Fiske & Neuberg, 1990) that can result in
discriminatory behavior, especially toward those who
are viewed to be different from the perceiver (Bargh,
Chen, & Burrows, 1996; Correll, Park, Judd, &
Wittenbrink, 2002; Jussim, Palumbo, Smith, & Madon,
2000; Payne, 2001).
In addition, researchers have investigated the extent
to which rapidly unfolding, attention-related processes
©
might differ as a function of social categorization.
Investigating early attention to social categories is
important, as differential attention to in-group versus
out-group members may lead to differences in later
processing and person perception (e.g., Bettencourt,
Dill, Greathouse, Charlton, & Mulholland, 1997;
Dickter & Bartholow, 2007; Dickter & Gyurovski,
2012). Using implicit behavioral tasks such as the
dot-probe paradigm, researchers have demonstrated
that perceivers allocate differential attention to outgroup versus in-group members (Brosch & Van
Bavel, 2012; Trawalter, Todd, Baird, & Richeson,
2008), whereas others have not (Dickter, Gagnon,
Gyurovski, & Brewington, 2014; Donders, Correll, &
Wittenbrink, 2008), suggesting that multiple mechanisms may be responsible for differences in implicit
attention to social groups. While some research suggests that attentional bias to out-group relative to ingroup faces is moderated by the degree of threat associated with the out-group (Donders et al., 2008), additional factors such as the degree to which perceivers are
familiar with the out-group (Dickter et al., 2014) may
also serve as moderators.
Although informative in understanding attentional
processes, reaction time-based measures such as the
dot probe task are limited when examining the cognitive processing of social groups. First, they are dependent on the speed of motor processes and task
requirements (Ito & Cacioppo, 2000). Second, they
may be affected by cognitive control processes and
thus may not be ideal when investigating responses to
groups about which there may be concerns about
social presentation (e.g., not wanting to appear

prejudiced). An alternative approach that does not
suffer from these limitations involves using psychophysiological measures, which provide a multifaceted
view of the underlying neural events associated with
the social categorization process. Event-related brain
potentials (ERPs) in particular provide an ideal measure of implicit attention during social categorization
due to their high temporal resolution. Additionally,
because they are independent of the conscious control
of the participant (Ito, Thompson, & Cacioppo, 2004),
they are particularly well-suited to examine responses
to stimuli to which individuals may be motivated to
appear non-prejudiced or to inhibit negative responses
to derogated social groups.
ERP research examining the categorization of
social groups has demonstrated that early attention is
directed differentially to in-group and out-group members; much of this research has focused on attention to
race (e.g., Bartholow & Dickter, 2008; Dickter &
Bartholow, 2007; Ito & Bartholow, 2009; Ito et al.,
2004; Ito & Urland, 2003, 2005). There are several
ERP components of interest when measuring early
implicit attention to stimuli, namely the N1, P2,
N2 and the P3/LPP (i.e., late positive potential).
Amplitudes for each of these components represent
the degree to which participants are attending to a
certain type of stimulus. The N1 component occurs
approximately 120 ms post-stimulus and, although
there are inconsistencies across studies of social categorization, some studies have demonstrated that the
N1 is larger to racial out-group relative to in-group
members (e.g., Ito & Urland, 2003). The P2 component (~180 ms post-stimulus) is more reliable and is
consistently larger to racial out-group than in-group
faces (e.g., Dickter & Bartholow, 2007; Ito & Urland,
2003, 2005). N1 and P2 amplitudes are associated
with early orientation to novel, less familiar targets
(Ito & Bartholow, 2009). After about 250 ms poststimulus, attention shifts, as reﬂected by greater
amplitudes, to racial and non-racial in-group faces
shown in the N2 ERP component (Dickter &
Bartholow, 2007, 2010; Hehman, Stanley, Gaertner,
& Simons, 2011), which is typically seen distributed
over the anterior scalp and is consistent with medial
prefrontal cortex activation (Ito & Bartholow, 2009).
Attention shifts again in the P3/LPP component
©
(~400–800 ms post-stimulus), with greater attention
to out-group relative to in-group faces (e.g., Dickter &
Bartholow, 2007). The LPP is linked to the locuscoeruleus norepinephrine system that processes stimuli that are motivationally signiﬁcant (Ito &
Bartholow, 2009). The LPP is thus associated with
negative evaluative judgments, even when participants overtly respond positively (Cacioppo, Crites,
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Berntson, & Coles, 1993; Crites, Cacioppo, Gardner,
& Berntson, 1995; Ito & Cacioppo, 2000). The LPP is
largest to negative stimuli when embedded within
other positive stimuli, providing a measure of how
negative the stimulus is evaluated relative to the
other presented stimuli. The LPP may be particularly
useful to serve as an index of implicit evaluative
responses to individuals of differing social groups.
One such evaluative response may be a disgust
response to members of derogated groups (e.g., homosexuals; Nussbaum, 2010).
ERP studies have revealed important information
about understanding differential processing of social
categories based on visually prominent features such
as race. However, less is known about attentional and
affective processing speciﬁc to less easily categorizable groups such as sexual orientation. In order to ﬁll
this gap in the literature, the current study sought to
accomplish several goals. First, we wanted to examine
whether differential attentional capture for out-group
relative to in-group targets occurs for sexual orientation during the early stages of person perception using
the N1, P2, and N2 ERP components. Second, we
assessed the neural evaluative responses to targets of
different sexual orientations using the LPP component. A third goal was to explore whether familiarity
served as a moderator of the neural processing of outgroup homosexual and in-group heterosexual couples.
Previous research has shown that racial faces are
differentially encoded as a function of out-group
familiarity (Walker & Hewstone, 2006; Walker &
Tanaka, 2003). In one recent behavioral study, relative
implicit attentional allocation to racial out-group versus in-group members was moderated by the number
of close out-group friends participants reported having, such that those with more out-group friends
showed less attentional differences between in-group
and out-group faces (Dickter et al., 2014). These
results are reminiscent of ﬁndings demonstrating that
as individuals become more familiar with out-groups,
they express less implicit (Shook & Fazio, 2008) and
explicit (e.g., Brewer & Miller, 1984; Pettigrew, 1998;
Pettigrew & Tropp, 2008) out-group bias, which is
consistent with contact theory (Allport, 1954).
To accomplish these goals, heterosexual collegeage participants were presented with pictures of
in-group heterosexual and out-group homosexual couples and were asked to rate the images for pleasantness (Meier, Robinson, Gaither, & Heinert, 2006)
while their neural activity was recorded using EEG.
We chose to examine couples rather than individuals
as target stimuli because, although research shows that
sexual orientation can be identiﬁed in faces at an
accuracy rate higher than chance (Rule, Ambady,

3

Adams, & Macrae, 2008; Tskhay, Feriozzo, & Rule,
2013), we predicted that pictures of couples interacting with one another would more clearly communicate their sexual orientation. Secondly, images of
couples rather than group labels or symbolic representations of sexuality were used because we expected
that implicit reactions to abstract symbols would be
weaker relative to those induced by images of homosexual and heterosexual couples embracing or kissing.
We hypothesized that participants would demonstrate attentional and evaluative biases in the N1, P2,
N2, and LPP ERP components and in their behavioral
responses toward out-group couples compared to in©
group couples. That is, we expected differences in
neural processing and behavioral responses between
straight and gay couples as well as between straight
and lesbian couples. We also expected that participants’
reported close contact with out-group individuals
would moderate the neural out-group-in-group attentional biases speciﬁc to the N1, P2, and N2 components.
Although little research has examined whether the LPP
component is moderated by familiarity, behavioral
research has demonstrated that familiarity with stimuli
reduces negative behavioral evaluative responses
toward these stimuli (Bornstein, 1989; Fechner, 1876).
©
Thus, we hypothesized that like the other ERP components, the LPP component would also be moderated by
familiarity with gay and lesbian couples.
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METHOD
Participants
Participants were 58 undergraduates (28 male) between
the ages of 18 and 30 years (M = 19.6 years, SD = 2.2)
at a medium-size public liberal arts university in
Virginia who participated either for monetary payment
or for the partial fulﬁllment of a course requirement.
All participants were right-handed, and none had history of major head injury including stroke or concussion. All procedures were approved by the College of
William and Mary Protection of Human Subjects
Committee, and a written informed consent was
obtained from each participant.
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Materials
Picture stimuli
Seventy-ﬁve images of gay, lesbian, and heterosexual couples previously collected and used in a study
by Cunningham, Forestell, and Dickter (2013) were
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used in the current study. The pictures were carefully
matched across the three categories in terms of facial
expressions, physical appearance, environment, posture/pose, and degree of emotional involvement.
Together, these pictures formed 25 sets of corresponding gay, lesbian, and straight images. Each set of
pictures depicted the couples engaging in an intimate
activity (e.g., kissing, hugging, gazing into each
other’s eyes, and holding hands). The couples were
matched in terms of attractiveness and were all White
or of indistinguishable race in order to ensure that
differences in responses between pictures were due
to the sexual orientation represented rather than
other factors. They were also modestly dressed and
did not have any unusual features (e.g., unconventional hair styles or piercings). Differences in the
images’ color and brightness were controlled by making all of the pictures black and white. All images
were cropped to show only faces and upper torso.
Picture viewing and rating task
Participants completed a picture-viewing and rating
task designed to assess implicit levels of discomfort
toward homosexuality (Meier et al., 2006) as well as
©
an explicit measure of the pleasantness of the images.
In this task, each of the 75 images of gay, lesbian, and
heterosexual couples was© randomly selected and
presented one at a time in the center of a 17″
©
LCD computer monitor using E-Prime software
(Psychology Software Tools, Inc., Pittsburgh, PA,
USA). Participants were informed that the purpose
of this task would be to rate the photos for use in
future experiments. They were instructed to take as
long as they needed to view each image to ensure an
accurate rating©and to press the spacebar when they
were ready to rate each image. Upon pressing the
spacebar, participants were asked to rate the pleasantness of the photo with a rating scale that ranged
from 1 (very unpleasant) to 9 (very pleasant). After a
rating was selected, a blank screen appeared for an
intertrial interval of 500 ms before the next image
©
©
was presented. The time between presentation of the
image and pressing the spacebar served as a measure
of viewing time (an implicit measure of the participants’ comfort with the images, as deﬁned by Meier
et al., 2006).
Questionnaires

310

In addition to completing a demographic questionnaire in which they indicated their gender, age, and
sexual orientation on a scale from 1 (exclusively
heterosexual) to 7 (exclusively homosexual) with a

midpoint label of “bisexual”, participants also completed the following questionnaires to assess explicit
attitudes toward homosexuality and their familiarity
with sexual minorities (i.e., gays and lesbians).
©
Attitudes toward© lesbians and gay men scale
(ATLG; Herek, 1988). The short form of the
ATLG was used to assess attitudes toward homosex©
ual individuals. This scale consists of 10 items, with
half assessing attitudes toward gay men and half
©
assessing attitudes toward lesbian women.
©
Participants reported the degree to which they agreed
with statements such as “Homosexual behavior
between two men is just wrong” and “Lesbians just
can’t ﬁt into our society” using a 7-point scale from 1
(strongly disagree) to 7 (strongly agree). This scale
has been shown to have adequate internal consistency
(α = .97), and in the present study internal consistency
was similar to that previously reported (α = .94).
Responses were reverse-coded where necessary and
summed, with higher scores indicating more negative
attitudes toward©homosexuality.
Feelings thermometer task (Esses, Haddock, &
Zanna, 1993). In the feelings thermometer task,
participants were asked to indicate their feelings
toward gay men and lesbian women with a sliding
scale from 0 (cold) to 100 (warm), with a neutral
midpoint at 50.
Familiarity with sexual minorities. To assess close
contact with sexual minority group members, participants provided the initials of up to 20 close friends
and then subsequently identiﬁed the sexual orientation
of those individuals. This measure was previously
used by Dickter et al. (2014) and Greenwald et al.
(1998) to covertly identify close friendships with indi©
viduals of different social groups. Proportions were
computed for the number of gay and lesbian friends
by dividing these by the total number of friends.
Participants also completed Walker, Silvert,
Hewstone, and Nobre’s (2008) social contact measure
(α = 0.87; modeled after Voci & Hewstone, 2003) to
assess individuating experiences with gay and lesbian
individuals. This measure includes questions such as
“How often do you spend time with gay friends at
their place?” and “How often have you received
advice from a gay person when you are having a
personal problem?” Questions were answered separately for gay and lesbian groups. Participants indicated on a©5-point scale how strongly they agreed with
these three statements. Higher scores indicated more
current individuating experiences with each group.
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Participants were also asked to estimate the proportion of sexual minority individuals they knew during
their childhood (i.e., through high school).

PROCEDURE
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Upon arriving to the laboratory, participants completed a consent form and were seated in an electrically shielded Faraday chamber approximately 70 cm
from a computer monitor. Participants were asked to
be as still as possible during the experiment in order to
reduce the amount of extraneous noise in the EEG
recordings. Participants were told that the computer
task involved the presentation of a series of 75 trials,
each composed of a picture. They were instructed to
view the pictures and to rate the pleasantness of each
by pressing the spacebar to terminate the image, at
which point a subsequent screen would appear in
which they made their rating. This procedure, which
was used by Meier et al. (2006), measures the reaction
time to press the spacebar, which is thought to reﬂect
avoidance of the images; i.e., faster reaction times
indicate a greater degree of avoidance for the stimulus. After completion of the EEG task, participants
completed the questionnaires. When ﬁnished, they
were debriefed and given credit for their participation
and dismissed. All participants completed the study
within an hour.

5

et al., 2000). Individual trials with voltages outside
a − 100 to 100 μV range were excluded from analysis.
All EEG data were ﬁltered©at low pass 20 Hz (Luck,
2005). The data were segmented between 200 ms
prior to stimulus onset and 1000 ms post-stimulus
©
onset. After baseline correction over the pre-stimulus
interval, segmented data were averaged for each sub©
ject in each of the conditions.
Visual inspection of the grand average waveforms
was used to quantify each ERP component. In particular, an electrode variable was included in a
repeated-measures analysis of variance along with
the conditions of interest. The electrodes that typically
present the ERPs of interest in similar past research
were examined, and the electrode yielding the highest
amplitude for each component was chosen. The N1
component was largest at electrode Fz and was quantiﬁed as the largest positive voltage between 60 and
160 ms at electrode Fz. P2 was quantiﬁed as the
largest positive voltage between 130 and 240 ms at
electrode Pz. The N2 component was quantiﬁed as the
largest negative voltage between 160 and 300 ms at
©
electrode Fz. Finally, the LPP component was
quantiﬁed as the largest positive voltage from 400 to
850 ms at Pz.
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EEG data were recorded using a DBPA-1 Sensorium
Bioampliﬁer (Sensorium Inc., Charlotte, VT) with an
analog high-pass ﬁlter of 0.01 Hz and a low-pass ﬁlter
of 500 Hz (four-pole Bessel). The EEG was recorded
from 74 Ag-AgCl sintered electrodes in an electrode
cap, placed using the expanded International 10–20
electrode placement system. All electrodes were referenced to the tip of the nose and the ground electrode
was placed in the middle of the forehead, slightly
above the eyebrows. Eye movement and blinking
were recorded from bipolar electrodes placed on the
lateral canthi and peri-occular electrodes on the superior and inferior orbits, aligned with the pupils. Before
data collection was initiated, all impedances were
adjusted to within 0–20 kΩ. EEG was recorded con©
tinuously throughout the computer task and was ana©
lyzed ofﬂine using EMSE software (Source Signal
Imaging, San Diego, CA). Data were undersampled
at 500 Hz. The data were corrected for eye movement
artifacts, using independent component analysis (Jung
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RESULTS
Participant characteristics

Electrophysiological recording and
analysis

410

Of the 58 participants, 18 were excluded from analyses due to problems with data recording (n = 10),
errors sending condition codes to recording computer
(n = 3), excessive EEG artifacts (n = 3), because they
were ill (n = 1)©or because they had participated in a
previous behavioral study that used the same stimuli
(n = 1). An additional 4 participants were excluded
who indicated that they were not exclusively heterosexual (i.e., their score on the sexual orientation scale
was greater than 2; n = 2) or they were outliers in terms
of their age (i.e., older than 27 years; n = 2). The
remaining 36 participants (17 males) were between
the ages of 18 and 22 years (M = 19.08 years,
SE = 0.21), and 67% reported their race as White,
8% Black, 22% Asian, 3% as multiracial. Of these,
6% indicated that they were of Hispanic or Latino
descent.
Overall scores on the ATLG scale were similar for
men (M = 3.85, SE = 0.40) and women (M = 5.14,
SE = 0.60), t(34) = 1.75, ns. However, relative to
women, men indicated that they had a higher proportion of gay friends (M = 0.06, SE = 0.01 vs. M = 0.02,
SE = 0.01), t(34) = 3.29, p < .01. No such gender
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differences were found for the proportion of lesbian
friends reported by men and women (M = 0.01,
SE = 0.01 vs. M = 0.01, SE = 0.01).

Behavioral results
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Data for all but one participant were recorded during
the picture-viewing and rating task. In order to exam©
ine whether reaction times to and explicit ratings of
the pictures differed as a function of couple type and
participant gender, each dependent variable (i.e., reaction times and ratings) was subjected to two mixed
analyses of variance©with couple type (either gay or
lesbian vs. straight) as the repeated measure. As can
be seen in Figure 1, results revealed that participants
dismissed pictures of gay couples more quickly
(M = 2691.38 ms, SE = 229.22) than straight couples
(M = 3088.03 ms, SE = 276.73), F(1, 34) = 19.51,
p < .001, η2 = .365. There was no©signiﬁcant difference for reaction times between the lesbian
(M = 2990.78 ms, SE = 269.63) and straight couples.
As for participants’ ratings of the couples, Figure 1
demonstrates that ratings of gay couples were overall
more negative (M = 4.83, SE = 0.26) than straight
couples (M = 6.18, SE = 0.16), F(1, 34) = 20.83,
p < .001, η2 = .380. Additionally, for the gay-straight
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Figure 1. Reaction times to dismiss (top panel) and explicit ratings of (bottom panel) pictures of gay, lesbian, and straight couples.
Error bars represent standard error of the mean.

comparison, there was a signiﬁcant couple type ×
©
participant gender interaction, F(1, 34) = 7.44,
p < 0.01. Simple main effects analyses revealed that 485
men’s ratings of the gay couples (M = 5.66,
SE = 0.37) were higher than those of women
(M = 4.01, SE = 0.37), F(1, 34) = 10.14, p < 0.03.
For the straight-lesbian comparison, there was only a
main effect of couple type. As shown in Figure 1, 490
lesbian couples yielded lower ratings (M = 5.44,
SE = .21) than straight couples regardless of participant gender, F(1, 34) = 11.28, p < .002. Participants’
ATLG scores correlated signiﬁcantly with their ratings
of lesbian (r = −.42, p < .01), gay (r = −.77, p < .01), 495
©
but not straight (r = 0.11, p = 0.53) couples.

Psychophysiological results
For the ERP components, preliminary analyses
showed that there were no main effects of participant
gender, nor did this factor interact with couple type, so
analyses below are reported collapsing over gender.
For each ERP component, the effect of couple type on
ERP amplitude was assessed with dependent samples
t-tests comparing amplitudes to straight couples ﬁrst
to gay couples and then to lesbian couples. Figures 2
and 3 depict the results of the analyses reported below.
N1. Results indicated that neither the difference in
peak amplitude between straight and gay couples nor
the difference between straight and lesbian couples
was signiﬁcant, all p values > .50.
P2. This component was quantiﬁed for all but one
participant. Results indicated that gay couples
(M = 9.84, SE = 1.25) yielded more positive peak amplitudes than straight couples (M = 8.30, SE = 1.24),
t(35) = −2.11, p < .05. However, there was no©signiﬁcant difference between lesbian (M = 9.49,
SE = 1.09) and straight couples, t(35) = −1.62,
p > .10. These results suggest that there was greater
early attention to the gay than to the straight couples.
N2. Results indicated that neither the peak amplitude between straight and gay couples nor the difference between straight and lesbian couples was
signiﬁcant, all p values >.40.
LPP. Analyses demonstrated that gay couples
(M = 11.10, SE = 0.72) yielded signiﬁcantly higher
amplitudes than the straight couples (M = 4.88,
SE = 0.72), t(36) = −5.58, p < 0.001. Activation in
response to the lesbian couples (M = 8.42, SE = 1.07)
was also larger than that to the straight couples,
t(36) = −3.54, p < .01. These ﬁndings suggest that
both the gay couples and the lesbian couples may
have been more motivationally signiﬁcant for participants than the straight couples.
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Figure 2. ERP amplitudes in response to pictures of straight, gay, and lesbian couples. The N1 and N2 ERPs are plotted at Fz. The P2 and
LPP ERPs are plotted at Pz. Error bars represent standard errors. Note differences in y-axis range for positive and negative components.

Relationships among variables
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In order to examine the relationships among variables,
correlational analyses were conducted. Difference
scores for RTs and ratings of the pictures were calculated by subtracting scores for lesbian and gay couples
from those for straight couples. As a result, positive
difference scores indicated a bias against homosexual
couples relative to heterosexual couples. Results of
these analyses revealed that RT biases were not correlated with ATLG, feelings thermometers, or any of
the familiarity measures. However, rating biases for
straight-gay couples were correlated with ATLG
scores, r = .75, p < .001. Straight-lesbian rating biases
were also correlated with ATLG scores, r = .51,
p < .002. Both the straight-gay rating difference and
the straight-lesbian rating difference were correlated
with contact with homosexuals, r = −.61, p < .001,
©
and r =©−.36, p < .04, respectively. Straight-gay ratings were negatively correlated with the gay feeling
thermometer measure, r = −.58, p < .001, as well as
©
social contact with gay people, r = −.44, p < .008, and
©
individuating experiences with gay men. The straightlesbian rating difference score was correlated with
social contact with lesbians, r = −.34, p < .05.
©
For each ERP component, two difference scores
were calculated: one between peak amplitudes to the
straight and lesbian couples and another between peak
amplitudes to the straight and gay couples. For both of
these calculations, amplitudes to homosexual couples

were subtracted from straight couples. This bias score
was thus an indication of relative attention for the
heterosexual and homosexual couples such that larger
difference scores indicated greater bias between the
two types of couples. Correlational analyses were then
conducted between each component and RT, rating
bias, percent childhood sexual minority experience,
individuating experiences with gay/lesbian individuals, proportion of sexual minority friends, ATLG,
and the feeling thermometers. Only signiﬁcant or
marginally signiﬁcant correlations are reported below.
N1. There were no signiﬁcant correlations between
straight-gay difference score and any of the variables.
There was a signiﬁcant negative correlation between
the straight-lesbian difference score for the N1 component and individuating experiences with lesbians,
r(36) = −.35, p < .04. Marginal correlations were
©
found between N1 amplitude and the proportion of
sexual minority friends, r(36) =©−.31, p < .07, and the
percent of childhood experiences with sexual minorities, r(36) = −.29, p < .09. These results demonstrate
©
that those with a higher proportion of current sexual
minority friends and peers and more contact with
lesbians have smaller differences in N1 amplitude to
straight versus lesbian couples (i.e., a smaller bias).
©
P2. No signiﬁcant correlations were found for
straight-gay difference scores with any variable. For
straight-lesbian difference scores, there was a signiﬁcant correlation with the proportion of sexual minority
friends participants currently have, r(36) = −.42,
©
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Figure 3. ERP amplitudes in response to pictures of straight, gay, and lesbian couples. The top waveform is plotted at electrode FZ. The
bottom waveform is plotted at electrode PZ.
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600

p < 0.02, revealing that the greater the proportion of
friends, the less ERP bias.
N2. No signiﬁcant correlations were found
between the bias scores for the N2 component and
any of the other variables.
LPP. No signiﬁcant correlations were found
between the bias scored for the P3/LPP component
and any of the other variables.

DISCUSSION
This study is the ﬁrst to examine heterosexual individuals’ neural processing of pictures of in-group
straight and out-group gay and lesbian couples. This

study demonstrates that, similar to work on racial
categorization, early neural attention in the P2 and
later neural evaluative responses in the LPP are
enhanced to out-group compared to in-group couples
based on sexual orientation. Moreover, the amount of
bias demonstrated for lesbian versus straight couples
in the early ERP components appears to be related to
participants’ reports of their familiarity with this outgroup. These ﬁndings were further supported by behavioral ﬁndings, in that participants were faster to dismiss images of gay relative to straight couples, and
ratings were lower for gay and lesbian couples relative
to straight couples. Similar to the neural results,
further inspection of the rating bias scores revealed
that they were related to participants’ contact with
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gays and lesbians and their feelings of warmth toward
these groups.
Although there were no signiﬁcant in-group–outgroup differences in the N1 ERP component, differences emerged in the P2 component. For the P2 component, larger amplitudes were observed to out-group
gay relative to in-group straight couples, suggesting
greater out-group attentional capture. These ﬁndings
are in line with the investigations of race, which have
revealed that racial out-group targets elicit enhanced P2
amplitudes (e.g., Dickter & Bartholow, 2007; Ito &
Urland, 2003). The current study suggests that gay
couples, but not lesbian couples, are being processed
as out-group members in a similar fashion to racial outgroups. The fact that individuals can encode contextual
information, such as romantic involvement, from stimuli that are more ostensibly complex (i.e., pictures of
two people) than a single face of a certain race, is
consistent with previous work demonstrating that preferential attention to nuanced characteristics can occur
as early as 200 ms during social categorization. These
results provide important insight into the social categorization that occurs as a result of perceived sexual
orientation. Although not signiﬁcant, visual inspection
of the ERP plot from the present study reveals that ingroup couples yield somewhat larger N2 amplitudes
than out-group couples. Research typically shows that
racial in-group targets elicit larger N2 amplitudes than
racial out-group targets.
Our results also revealed differences in processing
between out-group couples and in-group couples later
in the LPP. Greater activation was observed to outgroup gay compared to in-group straight couples as
well as to out-group lesbian compared to in-group
straight couples. This pattern is consistent with previous work in the race literature showing greater
amplitudes in LPP are associated with out-group processing (e.g., Dickter & Bartholow, 2007). Because
the LPP is associated with the processing of more
motivationally signiﬁcant stimuli and with negative
implicit evaluative judgments (Cacioppo et al., 1993;
Crites et al., 1995; Ito & Cacioppo, 2000), it may be
the case that our ﬁndings reﬂect general negative
affective responses to couples who represent a different sexual orientation from the perceivers.
It is possible that societal associations with homosexuality and disgust (Nussbaum, 2010) may play a
role in the negative LPP evaluative response as well
as the behavioral ﬁndings. Research has demonstrated
a relationship between disgust and the evaluation of
homosexuality (Cunningham et al., 2013; Dasgupta,
DeSteno, Williams, & Hunsinger, 2009; Inbar,
Pizarro, & Bloom, 2012; Inbar et al., 2009). While
previous research demonstrated this relationship using

9

behavioral measures, the current study demonstrates
that negative affective responses and greater attention
are seen during the neural processing of homosexual
compared to heterosexual couples. Whether differences in LPP activation are moderated by disgust
sensitivity or manipulations of disgust is a fruitful
avenue for future work.
Although there were no differences in neural activity between the lesbian and straight couples in any of
the early attentional ERP components, differences in
activation to these couples were related to some of the
familiarity measures. That is, smaller differences
between the activation to lesbian and straight couples
in the early ERP components N1 and P2 were found
in those participants with more current relationships
with lesbians and other sexual minority peers. These
results suggest that although there was not a global
difference in the processing of out-group lesbian versus in-group straight couples, processing varied as a
function of participants’ familiarity with these groups.
The relationship between activation and familiarity
reported in this study is consistent with Allport’s
(1954) contact theory which suggests that meaningful
intergroup contact with out-group members can
change perceptions of out-group members. Previous
examinations of contact theory demonstrate that close
©
friendships that involve self-disclosure and intimacy
over a sustained time period are particularly effective
at reducing bias (e.g., Brewer & Miller, 1984; Cook &
Seltiz, 1955; Pettigrew, 1998; Voci & Hewstone,
2003). When considered in light of previous work,
which demonstrates that close contact with out-group
members is associated with smaller attentional differences between racial in-group and out-group members
(Dickter et al., 2014), this work suggests that unfamiliarity with social groups may lead to differences in
patterns of attention between the two groups. The
mechanism responsible for the reduction in attentional
differences is yet unclear. That is, close relationships
with out-group members may reduce negative stereotypes, reduce the threat that is associated with outgroups, or reduce the novelty of out-group members
themselves; work in our lab is currently examining
mediating variables.
It is important to point out, however, that the
correlations reported herein should be interpreted
with caution, given that social contact was measured
and not manipulated; the causal direction of this effect
is unknown. Moreover, the current study was limited
in that a relatively small sample size was used.
Although this sample size is quite large compared to
similar ERP studies, we should be careful in interpreting correlations between variables with a sample of
this size.
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Because this is the ﬁrst study to look at neural
responses to couples representing different sexual
orientations, more work is needed to determine the
replicability of these effects. For example, future work
could employ more sensitive measures of intergroup
contact or employ stimuli depicting individuals whose
©
social category is more ambiguous. Because studies
have demonstrated that sexual orientation can be identiﬁed in faces at an accuracy rate higher than chance
(Rule et al., 2008; Tskhay et al., 2013), it would be
interesting to examine whether distinctions in neural
processing occur in response to faces of homosexual
and heterosexual individuals. Indeed, research is currently being conducted in our lab exploring this very
question.
In summary, this work represents an important step
in examining the neural processing of social in-groups
and out-groups and opens the door to further investigations seeking to understand how homosexual couples are viewed by our society. Although a signiﬁcant
amount of social neuroscience research has focused
on understanding early attention and evaluative processing of race, more work needs to be conducted to
further understand the cognitive underpinnings
involved in processing members of sexual minority
groups. As prejudice against homosexuals is still prevalent in our society, understanding how attention to
and evaluative processing of sexual minorities is
important, as is the examination of other groups that
are less easily identiﬁable.
Original manuscript received 24 April 2014
Revised manuscript accepted 11 December 2014
First published online xx xxx xxxx
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